The estimated relative risks for definite or probable exposure to chlorinated phenoxy compounds or chlorophenols for at least 1 day were 1.0 (9500 confidence interval (CI): 0.3-3.1) for soft tissue sarcoma and 1.5 (950o CI: 0.6-3.7) for malignant lymphoma. When the criterion for exposure was raised to more than 30 davs. the estimated relative risks were 2.0 (950O CI: 0.5-8.0) for soft tissue sarcoma and 2.7 (95'o CI: 0.7-9.6) for malignant lymphoma. Additional analvses were camred out for exposure of at least 1 day to phenoxy herbicides alone or chlorophenols alone. None of the estimated relative risks u-as significantly greater than unitv.
A report of a case control study published in 1979 by Hardell and Sandstr6m in Sweden was the first to claim an association between exposure to phenoxy herbicides and soft tissue sarcoma in humans (Hardell & Sandstr6m. 1979) . The authors also claimed to have found a link between exposure to chlorophenols and the same cancer and it was suggested that the carcinogenic agent in both types of chemicals could be a polychlorinated dibenzodioxin. This paper was soon followed by one reporting a similar study in a different area of Sweden (Eriksson et al.. 1981) and another one suggesting a link between exposure to these chemicals and malignant lymphoma (Hardell et al.. 1981) . Prior to 1979 the claims of serious health effects from phenoxy herbicides had been confined to birth defects and other adverse pregnancy outcomes. The three Swedish studies were the first linking exposure of phenoxy herbicides with human cancer and they aroused considerable concern among public health authorities around the world.
In 1981 the Health Department of the State of Victoria. Australia. decided to support an investigation of the possible association between exposure to phenoxy herbicides or chlorophenols and the development of soft tissue sarcoma or malignant lymphoma. using a matched case-control study design. The design specified each case of soft tissue sarcoma or malignant lymphoma to be matched by age. sex and place of residence to one control without cancer drawn from the Victorian population and one control with cancer drawn from the same group of hospitals as the cases. Only living cases and controls were to be used and exposure was to be assessed by means of face-to-face interviews with the subjects themselves: no interviews with relatives were to be conducted. The results of this study are now reported.
The main chlorinated phenoxy herbicides used in Victoria have been 2.4-dichlorophenoxy acetic acid (2.4-D). 2.4.5-trichlorophenoxy acetic acid (2.4.5-T) and 4-chloro-2-methvlphenoxy acetic acid (MCPA) and their esters and amines. Other chlorinated phenoxy agricultural chemicals used to a much lesser extent are 4-chlorophenoxy acetic acid (CPA). Clofibrate. a chlorinated phenoxy drug. has been used to treat coronary heart disease, diabetes and high cholesterol.
2-[4-chloro-2-methylphenoxy] propionic acid (mecoprop). (+ )-2-[2.4.5-trichlorophenoxy] propionic acid (fenoprop). sodium 2-[2.4-dichlorophenoxy] ethyl sulphate (2.4-DES-sodium). 4-[4-chloro-2-methylphenoxy] butvric acid (MCPB
The main chlorophenol used in Victoria is pentachlorophenol and its sodium salt. Other chlorophenols or salts used have been 2.4.6-trichlorophenate. sodium 2.3.4.6-tetrachlorophenate. 2-benzyl-4-chlorophenol. 3-methylf4-chlorophenol. 3.5-dimethyl-4-chlorophenol. 3.5-dimethvl-2.4-dichlorophenol and bis(5-chloro-2-hydroxyphenyl) methane (Castles. 1986 ). Cases and controls were compared to see if there were any significant clusters of soft tissue sarcoma or malignant lymphoma cases in each occupation. A latency period of 5 years prior to the year of diagnosis of the matched cases was applied. Any occupation which had a cluster of five or more cases was then analysed using the classical method for matched triads and dichotomous exposures described by Breslow & Day (1980. p 
Discussion
The results of this study do not support the hypotheses that exposure to chlorinated phenoxy herbicides or chlorophenols causes soft tissue sarcoma or malignant lymphoma. In the main analysis the relative risks of developing soft tissue sarcoma or malignant lymphoma following exposure of at least 1 day to these chemicals were estimated to be 1.0 (95% CI: 0.3-3.1) and 1.5 (95% CI: 0.6-3.7) respectively.
When the relative risks were estimated from the matched pairs. the risks calculated from cases vs cancer controls were generally higher than the risks estimated from cases *s population controls. although none of the relative risks was statistically significant at the 0.1 level. If a higher relative risk had been found when companrng cases with population controls than when companrng cases with cancer controls. it could have been explained in terms of recall bias. As it is. however, there is no obvious explanation for the variation between estimates of relative risk apart from chance.
The number of subjects exposed was too small to be able to estimate with reasonable power the relative risks for exposure of more than 30 days to phenoxy herbicides or chlorophenols or for exposure of at least 1 day to chlorophenols alone.
In the three early Swedish studies the estimated (matched) relative risks for exposure of at least 1 day to chlorinated phenoxy herbicides or chlorophenols were 6.2 and 5.1 for soft tissue sarcoma (Hardell & Sandstrom. 1979; Eriksson et al.. 1981 ) and 6.0 for malignant lymphoma (Hardell et al.. 1981) . In recent years the Swedish researchers have carried out two more case-control studies on soft tissue sarcoma in which the estimated relative risks were much lower. In a study reported in 1988 the estimated relative risk (unmatched. stratified) for phenoxy acetic acids alone was 3.3 and for chlorophenols alone was less than unity (actual estimate not reported: Hardell & Eriksson. 1988) . Conversely. in a study published in 1990. no significant risk was found for phenoxy herbicides alone (RR 1.3. 95% CI: 0.7-2.6) but the estimated relative risk for chlorophenols alone was significant (RR 5.2. 95% CI: 1.7-16.3: Eriksson et al.. 1990 ). The estimated relative nrsk (matched) for exposure to either phenoxy herbicides or chlorophenols was 1.8 (950o CI: 1.1-3.0) in the 1990 study.
Many other cohort and case-control studies have been carred out to investigate the possible association between phenoxy herbicides or chlorophenols and soft tissue sarcoma or lymphoma. Of at least 18 studies of cohorts or workers known to be exposed to phenoxy herbicides or chlorophenols. only one has found a statistically significant association with either of these cancers. This is a study by Lynge (1985) who found a significant excess of soft tissue sarcomas in workers employed in manufacturing phenoxy herbicides in Denmark. A recent nationWide cohort study of 12 USA plants manufacturing chemicals contaminated with 2.3.7.8-tetrachlorodibenzo-p-dioxin found an increased incidence of soft tissue sarcoma but the statistical significance of the results are in doubt because of misclassification of soft tissue sarcoma on death certificates (Fingerhut et al.. 1991) .
Case control studies investigating actual exposures to the chemicals of interest, rather than presumptive exposures associated with occupations or military service in Vietnam. have been carried out in New Zealand (Smith et al.. 1983 . aNo soft tissue sarcoma cases were exposed to chlorophenols so confidence interval could not be calculated. Pearce et al., 1986 Pearce et al., . 1987 . Kansas, USA (Hoar et al., 1986) , Western Washington State, USA (Woods et al., 1987) In the present study considerable efforts were made to obtain the most accurate exposure data possible by the use of face-to-face interviews and by obtaining data from the subjects themselves, rather than next-of-kin of deceased subjects. The matching of cases and controls was maintained throughout the analysis to maximise the power to detect increased relative risks if they existed. The opinions expressed by subjects as to the causes of their cancer indicated a lack of any recall bias.
Two weaknesses in the study are its small size and the relatively low response rates. Larger sample sizes would have made the study impractical. The rarity of soft tissue sarcoma meant that it took over 5 years to accrue 30 living soft tissue sarcoma patients who would consent to be interviewed. It was considered undesirable to obtain larger numbers of cases by interviewing relatives of dead patients as the data would be considerably less reliable. The sample sizes were sufficient to detect a relative risk of 5 at the 0.05 level of significance with power of 90% for soft tissue sarcoma and 99% for malignant lymphoma.
The response rates were low compared to the Swedish studies by Hardell and his colleagues but not very much lower than in the New Zealand case-control studies (79% to 88%) (Smith et al., 1983 (Smith et al., , 1984 Pearce et al., 1986 Pearce et al., , 1987 
